The superoxide-generating respiratory burst oxidase of human neutrophil plasma membrane. Phosphatidylserine as an effector of the activated enzyme.
The superoxide-generating respiratory burst oxidase is an integral membrane enzyme found in the plasma membrane of polymorphonuclear leukocytes (neutrophils). NADPH-dependent superoxide generation is seen in isolated plasma membranes and in their detergent extracts following activation of the intact cells with phorbol myristate acetate. We have herein examined the effects of phospholipids on the activity of the solubilized oxidase. Solubilization of plasma membranes with 0.5% each of Tween 20 plus deoxycholate resulted in an approximately 2-fold enhancement of activity. Inclusion of phospholipids in the extraction medium resulted in further activation. At 1.0 mg/ml the order of effectiveness was phosphatidylserine (PS) greater than cardiolipin greater than phosphatidylethanolamine greater than phosphatidylinositol; phosphatidylcholine and phosphorylated inositol lipids were not effective. The concentrations required for half-maximal activation by PS and phosphatidylethanolamine were 85 and 200 micrograms/ml, respectively. When PS was used at a maximally activating concentration (0.5 mg/ml), the activity was enhanced 3-5-fold. Detergent solubilization alone elevated the Km of the oxidase for NADPH from 68 microM in intact plasma membranes to 123 microM, but inclusion of PS with detergent restored the Km to near or below that seen in intact membranes. PS also increased the Vmax by a factor of 2-3, but had no effect on the pH optimum. A plot of the activity versus enzyme concentration was linear when membranes were used, but activity showed a quadratic dependence on concentration in solubilized membrane, with lower than expected activity at lower enzyme concentration. PS restored linearity of the concentration-activity plot. The activation by PS was not influenced by the addition of Ca2+, EGTA, or dioctanoylglycerol, indicating that activation was not dependent on protein kinase C. These results implicate phosphatidylserine as a direct effector of the NADPH-oxidase.